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Abstract ; In order to reduce the difficulty and improve the accuracy of defect detection, this paper
studies the 3D detection method of void defects in Ball Grid Array ( BGA) chips due to the gas
failed to escape in time during welding. This method lays a foundation for the production line
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inspection of BGA products. The BGA chip is scanned and reconstructed by X-ray three-
dimensional microscope to get a 3D model. The model is divided into several two-dimensional
images at equal distances and then transformed into gray images. According to the results of 3D
visualization and gray histogram,fixed thresholds are selected to segment the image globally. The
binary image obtained by threshold segmentation is labeled with connected regions and the area of
each region is calculated. Finally, the volume of welding balls and voids is calculated by integral
method and the void rate is calculated. Compared with the 2D detection method, this method can
effectively remove the disadvantageous factors of overlapping multiple elements in the image, and
can directly observe the size and location of void defects. The equivalent surface of segmentation
threshold is marked in BGA slice image, and the diameters of welding balls and voids are
measured. The maximum error is 3. 726 um by comparing the measured results with those in DR
image. Experiments show that this method can accurately segment the characteristics of welding
balls and voids,and accurately calculate the volume and void rate of welding balls and voids. This
method can effectively detect void defects in BGA ,and accurately calculate the volume of welding
balls and voids and void rate based on volume.
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